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NEWS OF THE WEEK

In this issue of Science (p. 94), a group of nine

researchers presents the latest evidence for a

cosmic catastrophe just 12,900 years ago. Last

year in the Proceedings of the National Acad-

emy of Sciences (PNAS), six of these authors—

along with 20 others—made a wide-ranging

case for a shower of exploding comet frag-

ments over the North American ice

sheet. Such a cataclysm could have

wiped out mammoths and other

large mammals, abruptly ended the

Paleo-Indian Clovis culture, and

triggered a millennium-long return

to near-glacial cold. The idea met

with skepticism in the community

of impact researchers.

Now, this group of nine is pre-

senting the kind of evidence impact

researchers have been asking for:

transmission electron microscopy

showing nanodiamonds from the

geologic moment of the putative

catastrophe. Unlike the last time,

impact researchers are intrigued by

the new evidence. But they aren’t

persuaded yet. “It may be a very

great discovery, [but] I can’t say this

is wrong or right. We need a bit more

evidence,” says high-pressure min-

eralogist Falko Langenhorst of the

University of Bayreuth in Germany.

Diamond has long been associ-

ated with impacts. Fragments up to

a few tens of nanometers in size

have been found in debris from the impact

that killed off the dinosaurs. Impacting aster-

oids can carry diamonds that formed around

distant stars. Impactors can shock graphite

to diamond; diamond may also condense

from carbon vapor in impact clouds. The

PNAS paper claimed to detect such impact

nanodiamonds using nuclear magnetic reso-

nance, but specialists in the method roundly

rejected that NMR evidence as erroneous

(Science, 7 March 2008, p. 1311).

The transmission electron microscopy

(TEM) evidence is faring better, up to a point.

In the Science paper, geoarchaeologist

Douglas Kennett of the University of Oregon,

Eugene, and his colleagues report the detec-

tion of nanodiamonds at six locations widely

spread across North America. The nano-

diamonds appear in a thin layer of sediment

radiocarbon-dated to 12,900 years ago, often

at the base of a distinctive “black mat” of

organic-rich sediment. The black mat has

been associated with the beginning of the

millennium-long Younger Dryas cold inter-

val, the end of the Clovis culture, and the last

of the mammoths.

The nanodiamonds described in the paper

were identified using TEM and electron dif-

fraction analysis. They were usually encased

in millimeter-size, honeycombed spherules

made largely of carbon that the group and oth-

ers have found at the base of the Younger

Dryas boundary layer but not above or below

it. At the fall meeting of the American Geo-

physical Union in San Francisco last month,

four of the Science authors reported finding

abundant nanodiamonds at a total of 16 sites

across North America and western Europe at

the Younger Dryas boundary, but not just

above or below it.

Opinions vary among nanodiamond

experts. “The chances are good they have nan-

odiamonds,” says spectroscopist Peter Buseck

of Arizona State University, Tempe. Physicist

Tyrone Daulton of Washington University in

St. Louis, Missouri, is less convinced. “Maybe

they found diamonds, maybe they didn’t,” he

says. “It looks interesting, [but] there’s not

enough information in this paper to say

whether they found diamonds.” Langenhorst

agrees. The measured electron diffraction

“d-spacings” used to infer a diamond crystal

structure are not unique, he notes: “There are

many materials that have that structure. It

could be just a metal.”

Even those persuaded that nanodiamonds

have been found have reservations. “I’m con-

vinced they’re nanodiamonds,” says geo-

chemist Iain Gilmour of the Open University

in Milton Keynes, U.K., but “that doesn’t

necessarily make a connection to impacts.

The fundamental thing is tying

down where they come from.”

Researchers analyzing impacted

rock and ejecta find plenty of dia-

monds, many of which have been

strewn far and wide to accumulate

in geologically quiet places like

lake bottoms, swamps, and the

deep sea floor. But few researchers

have searched for diamonds in

such accumulation zones away

from known impacts. That has

left the natural history of nano-

diamonds largely a blank.

One exception is microscopist

Dominique Schryvers of the Univer-

sity of Antwerp in Belgium and his

colleagues. They found carbon

spherules in almost every one of 70

samples from apparently undis-

turbed forest topsoils, grasslands,

and swamps across Europe. The mil-

limeter-size spherules—in soil esti-

mated to be 1 or 2 millennia old—

bear a striking resemblance to those

found at the 12,900-year-old

Younger Dryas boundary. In an early

2008 paper in Diamond and Related Materials,

they describe nanodiamonds found in spherules

from near Burghausen, Germany, and Spa, Bel-

gium, though similar diamonds were found in

selected samples from other areas. “We have no

idea where the material is coming from,” says

Schryvers. “There’s no real proof of an impact.

They could come from anywhere.”

So once again the advocates of a Younger

Dryas impact are hearing that they have yet to

make their case. “They’re a long way from

being able to use [the nanodiamonds] to jus-

tify an impact,” says impact mineralogist

Bevan French of the Smithsonian National

Museum of Natural History in Washington,

D.C. “I don’t think you’ve got a unique

impact marker” in nanodiamonds. But then, it

took the better part of the 1980s for propo-

nents of the dinosaur-killing impact to win

that argument. –RICHARD A. KERR 

Did the Mammoth Slayer Leave 
A Diamond Calling Card?

PLANETARY IMPACTS

Sky with diamonds. Rather than stardust, nanometer-size diamonds may be

a product of the newborn sun.
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